They exhibit a great variety of nanostructures, ranging from 1D to 3D 6,7 also V 2 O 5 has even been chosen as a model system for the description of nanostructured materials 8 . Vanadium oxides find major applications in the field of lithium ion batteries 9, 10 . Nanostructured vanadium oxides exhibit unusual morphologies such as nanowires, nanobelts, nanorods, nanotubes and even flowerlike or nano-urchin shapes [11] [12] [13] .
In this study we describe preparation of the Barium-Vanadium oxide nanoparticle via synthesis of inorganic precursor metal complex. The complex were characterized by use of physicochemical methods, including spectroscopic (IR, UV-visible) studies. Cyclic voltammetry (CV) method was used to investigate the electrochemical behavior of the complex. The produced nanoparticle characterized using FT-IR, XRD, SEM and EDX. The results are presented and discussed.
EXPERIMENTAL

Materials and physical measurements
The raw materials used in this work were of purities above 99%, therefore no further purification was required. All solutions were prepared with double distilled deionized water. Elemental analyses (CHN) were determined on a Heraeus rapid analyzer. Fourier transform infrared (FT-IR) spectra were recorded using JASCO 460 FT-IR spectrophotometer in a KBr matrix. UV-Vis spectra were recorded on a JASCO 7850 spectrophotometer. The redox properties of the complexes were studied by cyclic voltammetric method. Cyclic voltammogram was recorded by using a SAMA 500 Electro Analyzer. X-ray powder diffraction (XRD) measurements were performed using an X'pert diffractometer of Philips Company with graphite monochromatic Cu K á radiation at room temperature in the 2q range of 10-60°. The sample characterized by using scanning electron microscopy (SEM) and energy dispersive X-ray (EDX) techniques (Philips XL30) with gold coating.
For the synthesis of this complex, the cationic and anionic parts were prepared separately then added together and the final product was obtained.
To Prepare cationic part: To a salt of Barium Chloride (0.122 g, 0.5 mmol) was added double distilled deionized water (10 mL) and the mixture was stirred for 10 hour at room temperature to give a clear solution.
To prepare anionic part: To a solution of NH 4 VO 3 (0.117 g, 1 mmol) in double distilled deionized water (15 mL) was added a aqueous solution (10 mL) of (NH 4 ) 2 (dipic) (0.202 g, 1 mmol) and the mixture was refluxed at 100°C for 24 hour to give a clear yellow solution. 
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Scheme 1: Recommended structure of complex (1)
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Electronic excitation study
The UV-visible spectra of the title complex, acquired in aqueous solution. A moderately intense band observed at 215 nm that corresponding to the charge transfer (LMCT) from oxygen atom to Vanadium ion (O → V) 19 .
The bands in the UV region at approximately 268 nm assigned to intra-ligand transitions (n→π* and π→π*) 20, 21 . V 
Electrochemical Studies
The cyclic voltammogram of complex (1) Fig. 4 2 Barium-Vanadium oxide nanoparticle was prepared from title compound (1) using the physical method. First 1.0 g of compound (1) dissolved in oleic acid solution (5mL) as a surfactant. Then calcinated at 1100°C for 4 h in the furnace to formed Ba 3 (VO 4 ) 2 nanoparticle by thermal decomposition. The final product was collected and washed with distilled water and absolute ethanol several times, dried in air and kept for further characterization.
RESULTS AND DISCUSSION
The FT-IR spectrum precursor complex (1) is shown in Fig. 3 . The broad absorption band at 2600-3000 in (1) is related to stretching vibrations of O-H group. Absorption bands at 1330 cm -1 and No peaks of impurities were detected, indicating the high purity of title product. In addition, the intense and sharp diffraction peaks suggest the obtained product is well crystallized. The broadness of the peaks indicates the small dimensions of the nanoparticle. The crystalline size of the title nanoparticle, was calculated using the DebyeScherre formula from the major diffraction peak of the corresponding particle 25 . Upon the main peak, the average size of the particle calculated 2.36 nm. Maximum diffraction is in 2θ=32.06 and (015) as miller indice and The distance between crystalline planes is d=3.24& 26 .
To further confirm the chemical composition, EDAX spectrum was recorded. The very strong peaks related to V, Ba and O are found in the two spectrums (Fig. 7) and no impurity was detected. So this method was also verified the formation of title nanoparticle by measuring of ingredient atoms which can be observed in percent of them. Table1.
Fig. 5: XRD patterns of Ba 3 (VO 4 ) 2
The surface morphology, structure and size of the nanoparticle were carried out using SEM image. The SEM image of title nanoparticle is clear. So provided in the form of nanoparticle and almost the morphology and uniformity in the image of them, relatively spherical and porous and beneath the high porosity for use as a catalyst for much is suitable. Fig.6 show the SEM image of the prepared Ba 3 (VO 4 ) 2 nanoparticle. 
